Bumblebees (Bombus spp.) are well known for their abilities to forage at and pollinate flowering plants. However, unlike honeybee workers which are similar in size, bumblebee workers show large variation in individual body size. This variation occurs both within species and within individual nests of highly related sisters. This size variation may contribute to the bees' efficiency in moving pollen grains between flowers.
Laboratory studies of captive buff-tailed bumblebees (Bombus terrestris) showed that worker body size within a single nest influenced the number of pollen grains moved by a worker between flowers during a single pollination visit. The periwinkle (Vinca minor) proved an excellent flower for investigating single visit deposition of pollen grains, due to its unique reproductive anatomy where cross-pollen is deposited on the underside of a stigmatic 'wheel'. Pollen is collected and moved between flowers exclusively on the proboscis of visiting insects, and the size of a bumblebee is positively correlated to the number of pollen grains it moves per visit. The larger the bee (linked to having a proportionally longer tongue) the more grains are deposited; the smallest individual bees are unable to collect or deposit any pollen in this flower.
Our field studies using a variety of bumblebee species and two flowers, a geranium (Geranium sanguineum) and a bugloss (Echium vulgare), confirmed that in all bumblebee species the larger individuals can deposit more pollen per visit than smaller bees. However, honeybees (Apis) do not show this effect as workers within a hive are of rather uniform size. We also report that as larger individual bees are active in the earlier and later hours of the day, flowers that are normally pollinated by bees may do best by attracting the early visits of larger individuals.
Cross section of a Vinca flower: A anthers, B filament brush, C pollen grains, D stigmatic 'wheel', E style, F ovaries.
Additionally, two hoverfly species show size effects on these flowers, particularly when feeding for nectar, so individual variation may be important in other pollinating species.
It is well-documented that there is specieslevel variation in the abilities of pollinating insects. Our combination of laboratory and field studies indicates that within-species differences in individual forager size may also have a strong influence on the reproductive success of flowering plants. 
